Roles of operator and non-operator RNA sequences in bacteriophage R17 capsid assembly.
In order to understand the role of sequences other than the translational operator on bacteriophage R17 assembly, in vitro capsid assembly was studied with R17 coat protein and a variety of RNAs. For a series of RNA oligomers of the same chain length, sequences that bind coat protein dimer with a lower affinity require higher concentrations of RNA and protein for assembly. Among a series of non-specific RNA molecules of differing lengths, lower protein and RNA concentrations are required for assembly of capsids containing longer RNAs. For RNA molecules of any length, the presence of a single high-affinity translational operator sequence lowered the concentration requirements for capsid assembly. However, the advantage for encapsidation provided by the operator sequence is small for large RNA molecules. The experiments indicate that in the overall assembly process the interaction of coat protein with non-specific sequences is at least as important as its interaction with the specific translational operator sequence. In light of the data, a mechanism of achieving selective packaging of the R17 genomic RNA in vivo is discussed.